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PHYSICAL EXHAUSTION AND SUSCEPTIBILITY TO
PNEUMOCOCCUS INFECTIONS.

BY EEYNOIJD A. SPAETH, PH.D.,

Department of Physiology, School of Hygiene and Public Health,
The Johns Hopkins University.

Miss Oppenheimer and I (AMERICAN JOURNAL OP HYGIENE, Volume
II, p. 51) have recently shown that in the case of white and hooded
rats, physical exhaustion brought about by forced exercise in motor-
driven drums decreased markedly the susceptibility of these animals
to infections of type I pneumococcus.

This result has now been corroborated in the case of guinea pigs.
The experiments have been carried out by Miss Edith Nieholls. Miss
Nicholls has found that there is a marked difference in susceptibility
to pneumococcus infections between albino and pigmented pigs. This
difference is of the order of 300 per cent. The albino pigs are more
susceptible. The relation of susceptibility to pneumococcus and ex-
treme fatigue is essentially like that in the case of rats. Animals
fatigued three times, after having been injected with a minimal lethal
dose of type I pneumococcus, survived in about 50 per cent, of the
cases. Fatigue immediately before injection distinctly protected all
of the experimental animals, and approximately 83 per cent, remained
alive.

In the hope of throwing some light on the nature of the mechanism
involved in this protective action of physical exhaustion, we have
carried out a series of exploratory experiments with Miss Jean Snyder.
Type I pneumococcus has been grown in vitro in the heart's blood
removed from fatigued animals, and the growth compared with blood
removed from resting control animals. We have assumed that there
might be some gross inhibiting factor in the blood such as a metabolite
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Arribalzagia group—including Arribalzagia.
Species—vestitipennis, mediopunctatus, apicimacula, stri-

gimacula, punctimacula, maculipes, pseudomac-
ulipes f, intermedius ?.

Sub-genus Nyssorhynchus.
Nyssorhynchus group—including Cellia (in p.art).

Species—argyritarsis, albimanus, tarsimaculatus, brazil-
iensis ?, pictipennis t, allopha ?.

Myzorhynchella group—including Myzorhynchella.
Species—lutzii, parvus, nigritarsis ?, gilesi ?.

Dendropaediuvi group—including Dendropaedium, Kertes-
zia ?.

Species—bellator, cruzi, hylephilus, neivai, boliviensis ?.
Genus CHAGASIA.

Species—fajardoi.

THE ACTION OF ULTEAVIOLET LIGHT ON EGG ALBUMIN
IN EELATION TO THE ISOELECTRIC POINT.

BY JANET H. CLARK, PH.D..

Department of Physiology, School of Hygiene and Public Health,
The Johns Hopkins University.

Ultraviolet light (wave-length less than 300 fifi) produces marked
physiological effects. Light greater than 300 or 330 /*/* produces no
effect except in the presence of sensitizers. I have advanced the theory
that the action of light on organic substances is initiated by photo-
electric action. It is well known that most substances, when illumi-
nated by light of wave-length less than 300 ^/x, emit electrons so that
negatively charged substances are discharged and uncharged sub-
stances acquire a positive charge. This is called the photo-electric
effect. I have supposed that the first effect of the absorption of ultra-
violet light is a discharge of electrons from the light sensitive mole-
cules, this ionized condition leading subsequently to chemical reac-
tions. The ionized condition) may be compared to the latent image on
a photographic plate. The following experiments with egg albumin
give good evidence in favor of this hypothesis.

In a solution of egg albumin the colloidal particles have no charge
at the isoelectric point (pH 4.8), a negative charge on the alkaline
side of the isoelectric point (pH greater than 4.8), and a positive
charge on the acid side (pH less than 4.8).
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If the action of light is due to the emission of electrons one would
expect the following results on radiating egg albumin with ultraviolet
light less than 300 pp.. In solutions with pH greater than 4.8 the
particles should lose their negatives charges and some would eventu-
ally acquire a positive charge, precipitating the others as coagulated
albumin, and; the result of radiation would be a greater aggregation.
For pH = 4.8 the particles being uncharged would, on radiation, be-
come positively charged andi repel each other, giving a greater disper-
sion. For pH less than 4.8 the particles, already positively charged,
become more positive and the result is a greater dispersion.

On Tadiating solutions with pH 4.0, 4.8, 5.4, 6.2, 6.8, 7.2, 7.6, 8.2,
these predictions were completely verified. pH 4.0 and 4.8 remain
clear on- radiation. pH 5.4 precipitates in heavy flakes, the precipi-
tate beginning after fifteen minutes of radiation and being complete
after 1 % hours, when the solution is radiated in «. quartz test tube
at five inches from a quartz mercury are. pH 6.2 becomes thick and
milky, 6.8 faintly opalescent and 7.2, 7.6, etc., remain clear.

Having changed the charge on the colloidal albumin particles one
would expect them to show different chemical reactions. Ordinarily
at pH = 4.8, or greater than 4.8, egg albumin does not precipitate on
half saturation with (NH4)2SO4. With pH less than 4.8 it begins to
precipitate, the amount of precipitate increasing with decreasing pH.
Apparently positively charged albumin particles are precipitated by
the bivalent anion SO4". When the albumin is negatively charged the
precipitation does not take place.

After radiation, therefore, pH 4.0 having a more positive charge
should give a larger precipitation with half saturation than before radi-
ation, which it does. Solutions with pH 4.8, 5.4, 6.2, 6.8, 7.2, 7.6,
none of which precipitate with half saturation before radiation, all
precipitate with half saturation after radiation, the length of time re-
quired to give complete precipitation increasing with increasing pH.
This all tends to confirm the theory that the first step in light action
is an emission of electrons from light sensitive molecules.

One can say therefore that, due to the photo-electric action of ultra-
violet light on egg albumin, radiation produces a state of greater ag-
gregation when the albumin particles are negatively charged and a
state of greater dispersion when they are uncharged or charged posi-
tively. Although other colloidal solutions have not been worked with
as yet the principle is undoubtedly of general application. So far no
attention has been paid to the importance of the nature of the eleetri-
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cal charge on a substance that is radiated by ultraviolet light and the
study of the effect of light on body tissues from this point of view
promises interesting results.

SOME OBSERVATIONS ON A CASE OF RAT-BITE FEVER

BY G. H. ROBINSON, PH.D.,

Department of Bacteriology, School of Hygiene and Public Health,
The Johns Hopkins University.

A specimen of lymph gland was obtained from a clinical case of
rat-bite fever. The tissue was macerated and injected into guinea pigs
and white mice. The white mice died, but the guinea pigs did not.
An organism could be demonstrated in the blood! of the mice which re-
sembled the Spirochaeta morsxismwris of Futaki. After seven passages
through mice, the* organism killed1 guinea; pigs in from two to three
weeks. The spirochaetes appeared in a culture medium consisting of
0.2 per cent, infusion agar plus 20 per cent, whole guinea pig blood
inoculated with the heart blood of infected animals but could not be
found in the second transfer in this medium. The organism conforms
to the description of Futaki's spirochaete with the exception that it
killed mice regularly in from fourteen to twenty-one days.
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which might prevent the growth of type I pneumococcus in fatigued
as compared with resting animals. The blood was incubated1 for vary-
ing periods and was1 then plated out on blood1 agar and a comparative
count was made of the colonies in the two sets of plates.

These experiments have given no indication of the presence of an
inhibiting factor detectable by such ai gross in vitro technique. Pneu-
mococei grew quite as well in the blood from fatigued animals as in
the blood of control' animals. It seems, therefore, that the inhabiting
mechanism may involve the rate of absorption of pneumocoeci from
the peritoneal cavity. Further experiments are now in progress:

THE CLASSIFICATION OF AMBEICAN ANOPHELES
MOSQUITOES.

BY FRANCIS METOALF ROOT, PH.D.,

Department of Medical Zoology, School of Hygiene and Public Health,
The Johns Hopkins University.

As the result of studies on the wing markings, larvae, and male ex-
ternal genitalia of American Anopheles mosquitoes, the classification
tabulated below is believed to most nearly represent the probable nat-
ural relationships of the various species. The work is still incom-
plete, studies having been made of the wing markings of only 26 out
of the 38 described American species, studies of the larvae in 15 spe-
cies, and studies of the male genitalia in 19 species. The tabulation
given below is tentative, subject to change in minor details1 when
further material, particularly male specimens of some of the South
American species, becomes accessible.

One species, A. (Manguinhosia) lutzianus, is not included in the
tabulation because no study of it has been made and its position is
very uncertain. Other species which have not been studied by the
author, but whose position can be indicated with a considerable degree
of probability are marked' with question signs in the tabulation.
Genus ANOPHELES.

Sub-genus Anopheles.
Anopheles group—including Stethomyia f, Coelodiazesis,

Anopheles, Patagiamyia, Cycloleppteron.
Speciesi—nimbus ?, ~bar~beri, walkeri, atropos, quadrimac-

ulatus, occidentalis, mattogrossensis ?, eiseni,
crucians, punctipennis, pseudo-punctipennis,
grabhamii, annulipalpis f.


